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(57) imm 

^m*^fflv>TT j ^-f^hu^x^^-r^c mam 

£MB ©/jNflUStCiJ'ttT Bayer V h U ^XOLt^lt'S 

§o iajRsiM©»8Scon-*ai5302ttS!i^«nfc/j^« 
-ctwrso ji/jNiMRowffjaKoattco/iNiiwrtta 
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m i Bs«^)73fto 

[ft5R«3] mibtV-^h;^*^ F7b^-> 

ic&tfS Sniff! tSMSSt £ ^ill^^cS^VT-rV 

mc x -o tzMz>-&M*toz- th-s-t % d <t *is ® 1 -r s 
issrs i %m.w&o 

x (Dmmm t(Dm^mt^ct^nmtt^ it i 

fBf^& 0 

[111*517] h V ^x*fflv^c^u-^^-;v 

[ISsRS 8 ] SSfBII51JRO«l*n-r^fr'J^«oSl^K*5 

l^T, Bayers h U ^7.tD L*l^ffiT?jj^ftSKS#fc: b 

lcffl^T£j£bfcrV ifv h 'J ZX*mm-?% c 
Ml 0fB«<Di£B= 

ClS^ai 2] MfBx^lf'vhU^^^ K-y 



EKE «fc o fcB#ffi»«r*n*. T I+Sf 3 d £ «r^a i: f 

[filial 4] «jiaiaiisraEKof3 > »*, ag-rse® 

1 0fB«<D=gBo 

tc^oTHii^otiijn-r^^/J^^^b, aun 

fc/J'^Htfrtfc Hi©HB^^tf5!iP^-&S c t \c <k D « 

i 7 ] mmmmmmomm-r^^mm^m 

Efcl^T, Bayer^hU ^XOb£WfiT^£tl3)lS# 

icbfc^oT^-rsct^mfrsis^i e sett 

20 CIS*«i 8] t&gE7*-r^hy****7HH«©>v 

m&mi 6tBtto^« 0 

[000 1] 

7U>^^H©IB^S«^^X7W^:if(Da^K 
icffli^ns-r-f ^^;HB^O>n-7 f-->ytcfr^ 

mc7u-7,>r~n'mm<D^-7h--y<!?\zjr5 
30 §fc46^cffl^ / ^e)n§/^-7 h-->^ai:*n«wt 

[0 0 0 2] 

vy*mm&zm<D\timmy £ -z\c&9mW}'£tix, 

So cn5©:7y>*SB*«»-r3fc'«>K, m^ia^ 
[ooo3] untSLt, fflawcawicat-jv^T 

(Quantized Continuous image) "C&So C 

©iswp^^^^v i?^;i/is#*cRT4 z<nmmm^ 
so s. £<Dmmmm*n^T'f-y'i*)i<Mm<Dm73*ft : ?ic 
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[0004] tvfvybWJ yz&wttm^XT* 

[0005] c (D^mmm^- $ * -OT«-r- $tcm. 

tlx rjtttj -rsto-efeSo toamcfco-r, ^{i 
©*>j zyi-^mmtr.mit^nrz^~y h~>mm<om 

ft3 c ^e>ic KiSltlJtSfc:J:0SJ«sn*^-7h- 
[0 0 0 6] **i£#LT, fW«*j*6U .Softie 

onsets., ^©*t-. «t^<fflt^p,n^tDti 

-T-f^fS (Dither method) — >f£ (Dot Pat 

tern Method) T'fe&o — ^ffi«A*J©&«He 

pjB^oia^^^-^ h ->mm(om.m.<Dmm tc^/s 
*ow**fflt^r»ttlSiliil*fl>iiiiilS 

{gi© ct 3 ftfcb38WWg©S*tf^ftV«*©a5^C^< 

SR"PJ±«LT\ «*lf, f(x.y)S t(x,y) ©!§<&- "fit© 
BUSf*— 1 , f (x , y)< t (x , y) ©i§-&— {a©®^ 

- * ti o tc a: 5 * ^ k > 0fieois«-r — * %-mcDwm 



[0007] TV-tf&ti, fflv^n^xV^h'J^x 

tiotv ^^^Af'fifft (Random Dither method 
) i:lB«W7^f*fJ£ (Ordered Dither method ) left 

10 a jt*?§ § c t t>mm?*& *cfc*»6*soffl^6nT 

l^ftV\ 

[0 0 0 8] ffl«e<j-r^iraT?«, ^^tl^f^fv 

Si: K-y hiM»S!02aWh:*»iJ*ti*. h*4«S 

<y KO^(fflHifta3yft5'«a5HiS»»cftSJ:-5K: K-y 
h*SMrr*o BayerxW+fV h U ^X^O^Wt? 

/>— 7 h->iB«tf#i&ttI*KliH.So LfrLfttf 

^<£U5o Sfc 7U >£^BT-ffi7jLfcCne><D^ 
*+r-ft£) «:ffl^TX*-rsJ&&K:, 'fiBtifcxV 

so [0 0 0 9] ffl«W-r-r-»f£©Cft&©fcj£*&#U 
^->^ft?>^<i£lKlC-r?>c CCDTjatCOV^TV^O 

[ooio] cne><D5tffK^©-o^ r^-y-rx 

fiE^P»ft5y-rXT'fe5c 7^-/^Xvx^fM 

£ 0 t> fc Lfc fe OTJSo 0 8 \c7fo—S X-77, 

WSHF-y h^^->tce*£Dfi[«tckffl (^Jx(±\ k= 
so i) ©lUfflffi^tttorr^o 
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[ooi i] ncx\ mmmtmti<D^-y b->m 

ft. X«F>y b'<$ — >fcl*ittS F-y HcfcNSU JtH 

[0 0 12] gH^TX-TV 7*801^ COKv W<£- 
y P (x,y)<07-'Ji»ft\ K-y h;<jf->07- 
yx*"?* h;VP(u,v)^rt#^o X-r-y 7*802 7*;W- 
y^X7i-;V££:P(u,v)lciSffiU P'Cu.v^ffSo 2fc 

7;T--y7°803tcp' (u,v)Oj^7- , ;^^tfv\ a 

«H«H*»OH«p , 0c.y)*»*o Xir-y 7804^ £<D 
<DWM%MiWLX. T.T-'V-fmUcWMTVJ £ K-y r- 

fit* «> Burr So 7"7i/-y-rxvx^icov>Tt±, *h 
[0013] 7*pi*#im<Dmmit37 s <<4r^ bv 9* 

Ts fn&^i^« r^aj tflA-rscticfcoT, 

K-y b^5-y%t%mtlcL, £<Db-y b'*$->frh 
t^^FU ^XOL^WB^rSUO^TSo CdT, £ 

asthma. Ma^nT^s^-ffl^t^-rsKs^is 

j|5#li^S7-r DffiBtftWStiSo 7^£& 

^^©TalSlCO^ta, "The Void-and-Cluster Method 
for Dither Array Generation", RobertUlichney , IS 

&T/SPIE Symposium on Electronic Imaging Science an 

d Technology. San Jose. California. (February 3.1 30 

993) ifOf^fXHKfCp L < xE^Tt^Sc 
[0 0 1 4] 

3L®.mmtf)m.&!& < s D ms&M t Bft^ra t © 

So 

[ooi5]«ft, ^atm-«o77-ffiiCctD^^^ns 
f r ^+f^hu^7>*fflv^sc^{cct'3, -ig^icy-rx 

tf&So Sfe, ^&Rt>"E-mMM^Sfc46t, 2^7C 
^7X7-f;^^fflLtffil«T9 4^ tb«iW« 



[0016] coj^ogwtt^^^A^aasHaaOTr 

7>*^fiSc-rsrc460cfc 9ffi?f?T% fbTA-7 K->Bi 

&<Dfa±, 7;l/rf'J XAOfKBffcRtf^-? K->Hft 
©i5iliK<zni«S* 0 S d i: £ So 
[0 0 17] 

•y h ^ ^ - > tc 43 ^ 5 IB* HElKO»»*«f a« k ffl ^ 
f-r-f *fv F U ^X^ifiK-TSil <tT^So £DS« 
W*-fi\ b y b>*$->*im<D>bffl$lcMlX, Baye 
rV h U ^T-CDL^VMST-^^nSllStcLfc^^TH 

iil^OiiJin-r^^/J^^^L, ttSStifc'J^flWrt 
0s K-y K^*->lc:}3ttS K-y h©^K*«*IBfcfit 

«u 5i^tiiinLfc^^(Diiai^^s^<si/>tc± 
[0 0 1 8] *ffi£7^tfvFU*x<D£jSB#H 

^M^-rsfcfeic ttmmmmgkttutfLx, ym<o 

«-3»Cffl^*±5 fc»HL*&<Sffl UTiMSffti-STt 

So 

[0 0 19] 

^u-xy-zMiift©^-? h-x>^*77ji*^>tf3. 

- *±TH«-r'* fcl&lC&g* 7D ^7^3 ^ tr 

So c-5 LtcmmmfciiisXiz, yv^y^f^x 
cd-rom, mm.?* x^^#^e>ns 0 c 

n p> OEfiMRtt: tt n > £ a - * ±©tfc#Bl D «fi S» 

mMW$>svH47 1 e^^¥©^ic^oT 

^>e^-^±cD^ ; & , Jtca-K$ns*\ fesv^tiit 

mmwi.'Dyuy-^K^mi-t^t^^'ox. ^y\z 
=L -$t±x*±.m\.rz>^-y b-->>f<ommitmm-? 

So 

[0 0 2 0] £fc, =i>tfaL-^±lCU-K^n, ±IE 

gfta-KititU^> — 8P<D**a— FLT. 
■oKsffr*»«Tt>J:v\ 3>tfa.-^i:«^B (+)■ 

[0 0 2 1] 
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•^vrSiWfSo El l'ttB*IBE*OiMR*ffl^T H-y 

256X256^-T^o WW F«V b**->K. 

&H(40,40), (214,40), (40,214), (214,214)l=&Sa, 
b.c.d4flOJRH*« l t"T»c#aEU cne><D{5Btc*f 
fS"f S-rf+fv h U **©L#lMI#giJ*K1.2.3.4fc 

h'V>->ic 5mm<Dmwm*mtiQ?%>tiLW&(i27,\ 

Tf^fv h U ^X©{iB(127, 127) ICSS LffUMltf 
5£&S) c llT, BBJRe«a.b f c,d4fi©iaBa5fc 

(Dmmttm\s<. E«to»»^ot?&*cfc*^, at) 

©«»ffl<0JiUliiJIS OEIiOiMR^afc'h* v^aiBJRo 

s D £<D&nttmmvx, ^^^^wmmnm^^^f 

[0 0 2 2] H2t4*5SWO-Hffliffyii:^t>Si3>lf 

^ - £ 200 * ^ - >y KCPU) 20 1 £ £ o T £ n, 
&fr(D%> < ©n. - -y h (i^fnt ->Xf AMX207£rJ> 

fcfetD^^^AT^-trX^^eU (RAM)202, n>fc?i-£ 
<E>3g:*:tiNH«:«#-r 5'J-F7^«^^y (ROM) 203, 
h-210, a^SK208, y;>^SH20 
9, K2ll&£^>X-rA^7.fc:jg$rf So 

[0 0 2 3] *HSgWc*5^T, T-V+f'vhU^XCD^ 
^H2lC^$nfcn>^a.-^^XxA±T-^$n 
So ft*?, ^fig Stirc-r-f IT 5 ? h 'J ^^^cO^fA 

So 

[0 0 2 4] 7>mi!lWf^f7h^^ 

di = sqrt( (xi-xO) x (xi-x0)+(yi-y0) x (yi-yO) ) 

[0 0 2 9] T'itSC-TSo SBi*p(x0.yO) 5014:^41* [0 0 3 0] 

^tLfc&SIBHRO (503) l*HC*?q£-f ST^TCOH [IS 2] 

Bigp(xi.yi) £<D$m<DftWlo (x0,y0)J& 

<?(x0,y0) = 2) (di - average)^ 



1/ MB OfBSffl5304Rtf Bayer V b 'J *X*ffl^fc|&BifcE> 

ttip-r < * 'bmm<DTfcmmoi * e> * s c 

[0 0 2 5] CCT', BayerVHJ ?7.:&fflV^cJIBfii 

©««ip-r^ff/jN«*oBus»3oi««iJt*ott, 

* 5 £ am An L J*H*£ * S ^ < * HHi 

T?E«U K>y h^^-><D*9«*a^RB»<:-rSfcJ6-e 
&S 0 lCT% h*^/^->%»J»C^ 
T , Bayer V h 'J * X O L # V MIT'^ $ tl 5 JUS tC L 

/hffi«rt£iffi©lflBil5*tiftnS-eSo *«^Jlcfcu^ 
Tv F7 h^^-y^X^/JMKMT, 4X4© 
BayerV b U ^^OL#UMB"P^*'tl5»llS*fflV'>Tm 

(omuat^^mm^m-to k#s©«ui^#o 
•??^Lfc/h^iiF ( g40Hcti*pi:-rna\ k+igg^miEig 

f 9 ^ If v h'J^XOCn ?> ©{ifitc ^SLtl, MBtfk £ k 
[0 0 2 6] tl©J;-5tC, BayerV h «J ^X£DL#l/Ml 

46fc, BJKHM©#tt<Df|-J*SB302» CG>/h«B«rtfc 
Jt fc *HR#Vh£ v * &HftttB*¥U Br? S ¥iJ§r!H$303, n 
a^cOti5!iP{ifii:ilcDfiH£^-rSv= , ^-*f-7 h V 57. 

©usvMa*iBS-rsfe*<oissaP304*fflv^Tfi i t>n 

So li@cD|IHm^iiiJPLfcF-y h^-^J&SfcflJJW 
[0 0 2 7] «flMWK:fev>T, BjRMSRI<D5MR«9t- 

CD^IC, K-y h/^->500©4>OfeSe®^p(xO,yO) 
H50 1 £: -^CQ 9 £ & S Hffi^p (xi , yi) 502 £ (DEfUdi^r 
[0 0 2 8] 

[Ski] 
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[0 0 3 1] T-ItW-TSo «T, B4W±0«3MOfc«) 
tc, o (xO.y0)*aBjRp(x0.y0)J;:a6SM©»fRi:i/^ 

•5Clt(C-rSo CilT\ averaged a iB^p(xO.yO) 501 
tfgHRO (503) rtt^-rS-r^TOUBjRtOEMI 



0¥^ifr-SSo fEHRO (503) (D^-^xtmwmit 

t-f§o sshro (503) b'^-xommzmz. 

fzm&. b'y b'<*— >500£DJat)tC8{gcD|W|i:K-y 
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??5c m*.i£. Fv >500©-*MXti:256X25 
6. IEHR0 (503) ©■9"l'Xtt201xZ0K Silj^pCxO.yO) 
501©ffiH« (10,10) fct^o iEHRO (50 

3) ©^SMiU:* 1 F * W**— >500©flaHc**o Ky 

F-y W** — i/SOOttSWCfeSlEHRO (503) ©8MJ-*% 

tfrrs&gtf&So mB©fHS£W\ c©as»fci*(£-r 

£ F-y h/^^r — >OiSJlS*ffioTtW*tT5o 

(7(xO,yO) = 2 ( di " average) A 2 / di 

(xi.yi)eR 

[0 0 3 4] IBi»t?>tl, F-y h^*- 

So 

[0 0 3 5] BI6tt-r-("tfvhU^^*^fiSt-rSfefe© 

[0 0 3 6] 3fclC, Xx^7°602lC-T^TcDeia^^^ 
C«^p-rSo Xx-y7 P 604(C. Bayers h U ^X<DL#l/> 

050"^ COp (xm , ym) 5(M*E«©#»#— S'hS SB* 
fc-T*) o X7"-y:/6 0 6tc{£» (xm, ym) KfcHS 
t^f-ffv F 'J ^X<D L$ liliiBi LT, SiSiflp 
(xm,ym)504^llffifil^f5&-f C © «fc "5 &MttlC <fc t>. 



[0 0 3 2] M3R£itM[rrslSK. EBfWft F-y FE> 

[0 0 3 3] 
[&3] 
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T F -y F/** — XDfftcifgcoHili^^iiAp-r^o 
[0 0 3 7] lffiOjf&iHSStfiiinLfcBK X -TV 7*6081:: 

%fs^s 0 feLaB^^#ft-rntf, xir-y 7603tcjg 
< 0 7.x-y7°603icM§tiitc, mowmmtfimtn-tzz. 

£\z&-oX F-y F^*— >©4!»ct*^T<E>filiJISfc:&5 

(4, mWMCOm'JXDrzlsb. e<DK®tfp(xm,ym)£:«W>£ 
Lfc+f^Xtf201X201cDlEHRm505|tycK££*U IEHR 
m505rt<DaiBil5K:**E«©»««:*e.fe46-CH-»-r 

So 

[0 0 3 8] fEHRin505rt<D&iii^c&siEficD#tfc<D 

SiSXp (xO , yO) 50 HC th 5 EKt©#«W5H-|f*0IJ £ T 

[0 0 3 9] 
[&4] 



{nxffn- 2x(nx d*i-deum)/<h.+l) 
+idsumx(2x dsum+drti + dsimi/n)x(dUi-dsiiin/n)/(n+l) A 2 
+ [ &»i - ( dsum + <Wt ) / (n+1) ] A 2 / da« } / (n+1) 



[0 0 4 0] Cut, onli&iHjRp(xO > yO)501*4'ik2: 40 

LfcSBHRO (503) rtfcnffl©JfcHiStS##ft-rS£:#© 

SH^p (xO ,y0) 501 (C SSEilO^ftffi, o n+1 14 
P (xm.ym)^Hiii^lCi|g^L/c:fc4&igHR0 (503) F^CJI 
HH$<*>*fctf n + 1 & 5 1 % <0 &mMp (xO , y 0) 501 K & S SB 
$E<D#tfctiI, dsumf4ISBR503l*JlC n ffl©JSBillS##ftf 
S £ # CD SiSfRp (xO , yO) 501 1 ZCD n fiOHiBlR £ 
f&CDWto. idsumtiSIIiiiip (xO ,y0) 501 1 ^CO n {I CD SUB 
HSi:<OH3lK<D3ffif5c©l®ftK dn+1 t4fii!S?p(xO,yO)501 £ 
Si^p(xni,ym)504tCDSggtTfeSo C <D O dsunu idsu 
nt4-rT-lc^^r'Jtcf*#LTl/^5^e), on+lfcftjrrs so 



^ci6tc, dn+l *§WLT, ^fc^ (4) ^rffll^T 

[0 0 4 1] F-y F^^->cD*^> aH3Rtf#fiEL* 
V S T'^tt T X-r >y 7^603^ h X x >y 7° 608 £ T?<0 
ffV\ t-V+Fv h y ^X£D-r^TcDfiBlct L^l^fil^ 

[0042] z(D&oic, mmmmm(Dfrm.£^?wffi 

>v h^^->tciottS F-y F<Di$K£ /n— 7 
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[0 0 4 3] 

[0 2] *fga^©-^»icffl(/^ns^W* =j > 

[0 4 ] ^fgBJllC^T^+Ps' h >J ^Xffj«<0— HSfi 

[0 5 ] *^tcfe^TE«o»»on-jf??a*^-r0 

[0 6 ] *fg0^ Kfct r-r W h U * X#J&<D 7n- 



[0 7 ] tEfcCx-r lfj£U:£3 ^U-X-*-/MB«©^ 

[0 8] ^*0^;l/-/-<Xvx^*4fefi!tTSfci60fK 

[£F#©tfcB£] 
2 0 0. n>tf3. — ^ 
2 0 1 . CPU 
2 0 2. RAM 
10 2 0 3. ROM 

208. m^mw 

209. -fyy* 

2 1 0. fi-X^Si 

2 11. F 

3 0 0. ;**l> 

301. na*oisftp-r^t/j^«oi*^sp 

3 0 2. BJRNSK0#fK<Dffm* 

3 0 3. «/Jn5MROW9JW 

3 0 4. x^->fvhU^7.<DL#V^filOie^gi5 



[0 1] 



(40,40) (214,40) 



(40,214) (214,214) 



[0 7] 



[0 4] 
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9 209 



204^ I 

206-v. I ttrcry-f* \ I V0Tr-?9 



^ - g - K 211 



e/h53-tt<7?*>JSij*5 
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[0 6] 



c 



600 



T 



1 



p(xm,ym)£:JliIi3S§»::i£& 



g&ffl Rm wtci--<r<osii 




(11) 

[0 8] 



p(x,y) 0 7-U .t-Seife £ fx o T , 









,v)Kl)S LT, 


F(u,v)£&.& 








F(u,v)^>^7- 


'J ****** •? 





e(x,y)=p'(x,y)-p(x.y) * tr# + * 



